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Study of Maturity and Desorption Isotherms for Asiatic Pennywort [Centella asiatica (L.) Urban] Leaves
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Abstract

Maturity of Asiatic pennywort [Centella asiatica (L.) Urban] leaves was determined using moisture
content, total phenolic content, antioxidant activity, color and crude fiber. It was found that the leaves with 4.6 to
5.5 and 5.6 to 6.5 cm diameter provided the highest total phenolic content and antioxidant activity. Desorption
isotherms of the mature leaves were determined at 20, 35 and 50°C and a non-linear regression programme was
applied to the experimental data to fit with any of the four moisture sorption isotherm models. It was found that the
modified Henderson model and modifed Chung-Pfost model could fit the best for the fresh leaves for X =f (RH_. T)
and RH_=f( X, T), respectively.
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Table 1

Desorption isotherm models

Model

RH_=f(X_,T)

X =f(RH_,T)

Modifed Henderson
Modifed Halsay
Modifed Chung-Pfost
Modifed Oswin

1-exp((-C,(T+C,)(X.7))

exp(-exp(C 1+(C2T))Xe'03)
exp((-C,/(T+C,))(exp(-C,X.))

T((((C,+(C,TX))+1)

(IN(1-RH )/(-C,(T+C,))"
(-In(RH_)/exp(C,+(C,T) "
(1/-C)In((T+C)In(RH,)/-C,)

(C,+C,TI((1/RH 1)
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Table 2 The relationship of moisture content, total phenolic content, antioxidant activity, color and crude fiber for

Asiatic pennywort leaves.

Marturity leaf Moisture Total phenolic Antioxidant Color value Crude

(diameter, content content activity L* a* b* fiber
cm.) (%d.b.) (mg/g d.b.) (%inhibition) (%d.b.)
3.6-4.5 623.4247° 5.4450° 22.2971° 37.8725°  -11.4013° 21.8575°  11.1338°
4.6-55 657.4139° 6.1802° 25.9255° 40.3213°  -11.6488° 21.6700"°  11.1054°
5.6-6.5 671.7108° 6.3378" 25.7662° 40.8038"  -11.3738°  20.4925°  11.0011°
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Table 3 Constants of desorption isotherms for Asiatic pennywort leaves.

Model C, C, C, SEE(%d.b.) R
X =f(RH_, T)
Modifed Henderson 0.0003 440.236 0.713 1.387 0.975
Modifed Halsay 1.629 -0.003 0.900 1.685 0.963
Modifed Chung-Pfost  -2211678545.214  -1630873677.454 15.199 1.733 0.961
Modifed Oswin 9.193 -0.028 1.131 1.517 0.970
RH_=f(X_, T)
Modifed Henderson 0.001 405.960 0.647 0.042 0.948
Modifed Halsay 1.057 -0.002 0.682 0.049 0.929
Modifed Chung-Pfost 559.562 388.733 0.069 0.040 0.953
Modifed Oswin 8.516 -0.0277 0.930 0.046 0.938
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Figure 1 Desorption Isotherms at 20, 35 and 50 degrees Celsius as predicted by using the fitted modified
Henderson model (X ,=f(RH,,T)) for Asiatic pennywort leaves.
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